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I l a s t  spoke a t  a Space Club luncneon i n  November 1971. 

My t o p i c  then, assigned by your program cnairman, was "The NASA 

Space Program Today -- and Tomorrow". 

A t  t h a t  t ime the ''tomorrow" p a r t  o f  t n e  NASA program -- the  program 

beyond Apol lo,  Skylab, and V ik ing  -- was s t i l l  a b i t  uncer ta in .  You 

were worr ied about I t  and I was, too.  

We were s t i l l  w r e s t l i n g  w i t h  var ious approaches t o  d e f i n i n g  the 

Space Shut t le .  And we were t r y i n g  t o  Nork o u t  something l e s s  c o s t l y  

and less uncer ta in  than t h e  so-ca l led "Grand Tour" f o r  exp lo r ing  t h e  

Outer Planets. And we had no approved plans f o r  the  Inner Planets 

a f t e r  V i  k i  ng . 
Even m,y concluding sentence, two years ago, was somewhat " i f f y " .  

"When we get the Space S h u t t l e  and tne  Outer Planets program over llhe 

hump and i n t o  ser ious development", A said,  "we w i l l  have the acF i i rance 

o f  chal lenging and rewarding programs f o r  tomorrow." 
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That s i tua t ion ,  I am glad t o  report ,  has changed. 

We go t  the Space Shuttle over i t s  l a s t  b i g  hump l a s t  week, i n  the rO- 
President's Budget for  FY 1975. 

the top, b u t  we went over. 

We slipped a l i t t l e  as we approached 

We now have an agreement w i t h  the Office o f  Management and Budget 

tha t  the f i rs t  manned orb i ta l  f l i g h t  of the Shut t le  wi l l  be launched i n  

the second quarter o f  1979, w i t h o u t  any more slips for  budgetary reasons. 

We are now gett ing into intensive development o f  the Shut t le ,  w i t h  

$800 million for  Shuttle R&D i n  our FY '75 budget. 

firm schedule from now on t o  manage the Shuttle e f f o r t  e f f i c i en t ly  and  

t o  coordinate the development of the advanced new payloads the Shuttle 

will launch and service.  The OMB agrees w i t h  us on this .  I am confident 

the Congress will a l so  agree. 

fo r  technological reasons. 

We have t o  have a 

Dale Myers and his team expect no delays 

There is  a 

S h u t t l e ,  we can 
i 

t 

tomorrow i n  the 

great  deal of hard work s t i l l  t o  be done, b u t  the 

say, i s  rea l ly  over the hump. And the prospects fo r  

nation's space e f fo r t  a r e  much brighter for  i t .  

We are over the hump, t oo ,  in  our planetary program. Mariner 9 d i d  
_ _  

i t  fo r  us by mapping Mars i n  great  d e t a i l .  

outstanding technical performance, i t s  safe voyage through the Asteroid 

Belt, and i t s  fascinating reports on Jupi ter  and i t s  moons. 

Pioneer 10 d i d  i t  w i t h  i t s  

Mariner 10 has performed well ,  despite some d i f f i c u l t i e s ,  on 1 7 \  

sweep past Venus and on toward Mercury. 
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I n  our p lanetary  program we a l s o  have Pioneer 11 enroute t o  J u p i t e r  

and possibly Saturn; two Vik ings scheduled t o  land on Mars i n  1976 and, 

among other  th ings ,  t o  search f o r  l i f e  on t h i s  p lanet ;  two Mariners t o  

be launched t o  J u p i t e r  and Saturn i n  1977; and -- t h i s  i s  a new s t a r t  i n  

our FY 1975 budget -- two Pioneer spacecraf t  t o  explore Venus i n  1978. 

One o f  the Pioneer Venus spacecraf t  w i l l  send f o u r  probes i n t o  t h e  

The other  w i l l  make Venus atmsophere a t  w ide ly  separated po in ts .  

spec ia l  s tud ies o f  t he  Venus atmosphere from continuous o r b i t .  

La ter  t h i s  year NASA w i l l  launch the  f i r s t  o f  two He l i os  space- 

c r a f t  developed by the  Germans. They w i l l  o r b i t  t he  Sun w e l l  i n s i d e  

the  o r b i t  o f  Mercury. They w i l l  n o t  i n v e s t i g a t e  the Sun i t s e l f ,  bu t  

what i s  happening i n  i n t e r p l a n e t a r y  space i n  t h i s  c e n t r a l  reg ion  o f  t he  

Solar  Sys tem . 
Hel ios  i s  an e x c e l l e n t  example o f  t h e  va luable c o n t r i b u t i o n  o ther  

count r ies  can make t o  t h e  h igh  p r i o r i t y  miss ion o f  exp lo r ing  throughout 

the  Solar  System. 

When I say we are  over the  hump i n  our p lanetary  program, I mean 

We now have cha l leng ing  we a r e  no longer unce r ta in  about the  f u t u r e .  

programs approved f o r  t h i s  decade, and we have a sound p lanning base 

and technology base f o r  what we want t o  do i n  the  1980s. 
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I t h i n k  we have "earned" th i s  feeling of confidence about the future 

for  two main reasons: 

One. Current programs are producing resu l t s  o f  great value t o  

science -- and resul ts  tna t  will  have great practical 

value, too, l i ke  the new understanding we are  getting of 

Earth's atmosphere and weather from our studies of the 

t h i n  atmosphere of Mars and the very neavy atmosphere of 

Jenus. 

We have clear ly  demonstrated, w i t h  Pioneer 10 a n d  other 

re la t ively small spacecraft, t h a t  we have the technology 

to explore a l l  the planets i n  a meaningful way, and a 

methodical way, a t  reasonable cost .  

THO. 

We are  getting r e su l t s ,  and we are  holding down the costs.  So I 

t h i n k  we should and - will get  new assignments t o  explore throughout the 

Solar System d u r i n g  the remainder of this century. 

Speaking o f  results, l e t  me mention this globe of Mars I have here. 

I t  represents one of the great  s c i en t i f i c  and technical achievements o f  

this decade. 

This i s  a 16-inch globe, b u t  i t  i s  based on a b i g  one four f e e t  i n  

diameter. The b i g  one was prepared from more than 1,500 actual photographs 

sent to  Earth by Mariner. A sc i en t i f i c  team a t  the J e t  Propulsion 

Laboratory worked for  more t h a n  seven months t o  f i t  these pictures 

together i n  the proper places on the globe. 
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Three o f  the large globes have been made. One i s  now on display 

a t  NASA Headquarters. 

I couldn't  get  i t  on the elevator. 

I wanted t o  bring I t  with me today, b u t  they sa id  

T h i s  smaller globe of Mars shows a l l  the major features t h a t  are on 

the b ig  one. 

newly discovered features of Mars by the International Astronomical Union. 

I t  also shows the official names t h a t  have been given t o  

I am proud t o  say the most prominent feature i s  Valles Marineris i n  

Latin and Mariner Valley i n  Engl i sh .  This i s  the great r i f t  valley t h a t  

i s  long enough t o  stretch clear across the United States, and appears t o  

be five miles deep in places. 

This globe shows the polar caps a t  their smallest size. In other 

words, according t o  this globe i t  i s  late summer a t  b o t h  the North and 

South Pole o f  Mars. This was done t o  reveal the surface features which 

are obscured during the winters on Mars. 

The albedo markings, the large dark areas t h a t  have been a i r  brushed 

on, are what astronomers on the ground have seen, or t h o u g h t  they saw, 

over the centuries. 

there I s  no apparent explanation for these markings. So the markings on 

this globe are just a blend o f  the o ld  and the new -- the traditional view 

o f  Mars brought  u p  t o  date w i t h  volcanic mountains, plains, craters, and 

what appear t o  have been ancient stream beds carved o u t  by r u n n i n g  water. 

As far as we can te l l  from the Mariner pictures, 



6 The 1973 NASA Payload Model 

Our confidence i n  the  fu tu re  has been we l l  expressed by -- and 
I 

strengthened by -- a d e t a i l e d  planning exerc ise we completed l a s t  

October . 
The primary purpose o f  t h i s  exerc ise was t o  see what payloads we\, 

could develop and f l y  on t h e  Space S h u t t l e  i n  the  12 years from 1980 t o  

1991, w i t h  an annual budget a t  about the  l e v e l  we have today. 

The r e s u l t s  o f  t he  exerc ise a r e  summed up i n  a document c a l l e d  The 
A l i m i t e d  number o f  copies are  a v a i l a b l e  from 1973 NASA Payload Model. 

NASA. I t  has a l s o  been r e p r i n t e d  i n  a hear ing record  o f  the  Senate 

Committee on Aeronautical and Space Sciences e n t i t l e d  Space Shu t t l e  
i 

Payloads and i s  f o r  sa le  by the  Government P r i n t i n  

This Payload Model i s  o n l y  a mod,&, o f  course 

vers ion  o f  what could be done i n  the  1980s. But I 

a very use fu l  i n d i c a t i o n  o f  what we can r e a l i s t i c a  

between now and 1991. 

--.. 

..” ”- - - - 

O f f i ce .  

and represents one 

t h i n k  i t  a l s o  g ives 

l y  expect t o  be doing 

It i s  q u i t e  prec ise.  It n o t  o n l y  t e l l s  when we w i l l  launch a g iven 

It a l s o  i nd i ca tes  what i t  w i l l  weigh, payload, and what i t s  purpose i s .  

what i t s  dimensions are, and a t  what he ights  i t  w i l l  o r b i t .  Th is  k i n d  

o f  p rec i s ion  i s  needed t o  a s s i s t  i n  fo rmula t ing  the  requirements f o r  the 

Shut t le ,  Tug, and Spacelab. 

can be combined on one S h u t t l e  f l i g h t  t o  reduce launch costs .  

Th is  p rec i s ion  a l s o  shows how var ious  payloads 
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So our l a t e s t  Payload Model is preclse, long-range, r e a l i s t i c  i n  budget 

terms, and available. All t h a t  makes i t  rather unusual as Washington 

docunents go. A t  any race, we are rather proud o f  i t ,  and I think you 

will find I t  readable and useful. 

I t  ident i f ies  a grand total  of 810 payloads t o  be sent into space in 

the period from l a t e  1973 through 1991.. 

autanated, and 40 percent will .be w h a t  we cal l  Î _ _  so r t i e  payloads -- t h a t  

i s ,  they will be flown in the manned Spacelab module being developed by 

Of these, 60 percent will be 

' nine European countries. 

So we have these two categories of payloads -- automated and so r t i e .  

You could t ranslate  that  into current terms as ''unmanned" and "manned", 

but  the terns "manned" and "unmanned" will be ou t  of date i n  the Shuttle 

era. When the Shuttle i s  available, even the automated payloads will be 

launched t o  Earth o rb i t ,  serviced, and in some cases retrieved and returned 

to  Earth by the Shuttle crews. 

The grand total  of 810 payloads includes non-NASA payloads for other 

government agencies, foreign agencies, and private industry. B u t  Depart- 

ment  o f  Defense payloads are not  included. 
__A - .  -- 

The numbers are impressive, b u t  much more s ignif icant  i s  w h a t  each 

payload can do and what new capabi l i t ies  i t  will create for  exploring and 

using space. Some o f  the automated payloads the Shuttle takes t o  o r b i t  

will be very large and very sophisticated, l ike the Large Space Telescope 

which will weigh about  11 tons and carry a mirror 120 inches i n  diameter. 

To see the shape of the future in space, l e t ' s  take a look a t  s m e  o f  

these payloads, s ta r t ing  with the planetary missions. 
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Outer Planets -- Tentative Plans- 

Our last approved missions t o  the Outer Planets will be the Mariner 

f l i gh t s  t o  Jupiter and Saturn launched i n  1977. 

After tha t ,  according t o  ten ta t ive  plans i n  the Payload Model, we 

may launch as many as  10 Mariner or  Pioneer spacecraft t o  the Outer 

Planets i n  the 1980s, including flybys of Uranus and Neptune, probes 

into the atmospheres of Jupi te r ,  Uranus, and Saturn, and orb i te rs  around 

Jupiter and Saturn. 

And i n  1990 and 1991 we m i g h t  send two very heavy payloads weighing  

21,000 pounds each t o  o rb i t  one of Jup i t e r ' s  moons a t  an a l t i t ude  of only 

55 miles, and land an instrument package, including a TV camera, on this 

Jovian moon. 
_- 

Most of the weight of these payloads will be accounted for by a 

nuclear e l e c t r i c  propulsion stage,  which will be needed t o  p u t  the 

spacecraft i n  o rb i t  around the moon of Jupiter. The descent t o  o r b i t  

will follow a sp i ra l  pattern.  
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Inner Planets -- Tentative Plans 

Here are  our ten ta t ive  plans f o r  the Inner Planets: 

By 1983 we may send two spacecraft t o  o r b i t  Venus a t  a low a l t i t ude  

of 270 miles and map the surface by radar. 

c r a f t  t o  f l o a t  i n  the Venus atmosphere a t  various leve ls ,  and by 1989 we 

may send a Large Lander t o  Venus and take TV cameras and other instruments 

t o  the surface. 

By 1985 we may send two space- 

We may return t o  Mercury i n  1987 w i t h  two spacecraft which would 

ar orb.fe this Sun-scorched planet. One spacecraft wou 

o rb i t  a t  270 miles a l t i t ude ,  and the other would be 

o rb i t  caning w i t h i n  110 miles o f  the surface. 

d be i n  a circu 

i n  an e l l i p t i c a  

Tentative Mars Missions 

We have no approved Mars missions beyond the Vik ing  landings i n  1976. 

B u t  according t o  the Payload Model we may launch another Viking t o  Mars 

i n  1979, two new spacecraft t o  b r i n g  back surface samples from Mars i n  1984, 

and two s imilar  spacecraft t o  b r i n g  back samples from the two moons of Mars, 

Phobos and Deimos, i n  1990 and 1991. 

-. . .. . . __ . 
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Tentative Plans f o r  Automated Moon Missions 

We have no approved plans t o  send either manned o r  automated space- 

c r a f t  back t o  the Moon. 

However, we are considering s e n d i n g  e ight  automated spacecraft t o  

the Mom between 1979 and 1991. 

These missions include: 

-- a Lunar Polar Orbiter i n  1979; 

-- two other Lunar Orbiters i n  the 1980s; 

-- two Lunar Rovers i n  the 1980s w h i c h  would t ravel  as  f a r  as 60 

miles during a year on the Moon; 

-- a so-called Lunar Halo S a t e l l i t e  w h i c h  would assure communications 

w i t h  the hidden s ide  of the Moon; 

0-  and f ina l ly ,  i n  1990 and 1991, two Lunar Rovers w h i c h  could return 

samples t o  Earth from any p o i n t  on the Moon. 

have been returned from the hidden s ide  o f  the Moon. 

To date, no samples 
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Tenta t ive  Plans t o  V i s i t  Comets 

Comet Kohoutek has been a very va luable source o f  in fo rmat ion  t o  

astronomers. 

I won' t  have the  t ime today t o  go i n t o  what we learned about Comet 

Kohoutek, except t o  say t h a t  i t  appears t o  have come from outs ide  the  

Solar  System, from i n t e r s t e l l a r  space. And i t  does appear t o  conta in  

water molecules and organic  molecules t h a t  cou ld  be precursors of l i f e  

forms. 

Kohoutek i s  now t rave ' l l i ng  i n  an o r b i t  t h a t  w i l l  r e t u r n  i t  t o  the 

inner  Solar  System i n  about 75,000 years. 

However, there  are some comets, c a l l e d  shor t -per iod  comets , which 

come around the  Sun on schedule every few years. 

p lan  t o  explore 

These are  the ones we 

For example, i n  1979 a spacecraf t  weighing about 4,500 pounds could 

be sent t o  make a slow f l y - b y  o f  t h e  Comet Encke, coming w i t h i n  3,000 

m i les  o f  the comet's nucleus. 

Comet Encke comes back around the  Sun every 3 years, so t h a t  we can 

make a se r ies  o f  close-up i n v e s t i g a t i o n s  o f  inc reas ing  d i f f i c u l t y .  



A f t e r  the  f l y - b y  mission, 

It would permi t  the  spacecraf t  
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a rendezvous miss ion w i l l  be considered. 

t o  en ter  the  i nne r  coma of Comet Encke and 

t r a v e l  along w i t h  it. (The coma, o f  course, i s  the  nebulous mass which 

surrounds the  nucleus o f  the  comet.) 

close-up study o f  the  nucleus, a land ing  on the  nucleus might  be attempted. 

A f t e r  t he  spacecraf t  has made a 

The missions t o  Comet Encke are doubly impor tant .  They w i l l  y i e l d  

va luable in format ion,  and they w i l l  he lp  us prepare f o r  t he  oppor tun i ty  

t o  make a f l y - b y  c lose  t o  the  bes t  known comet o f  them a l l ,  Haley 's  Comet, 

i n  1985. 

H a l l e y ' s  Comet comes back around the  Sun about every 75 years. Each 

o f  i t s  appearances has been recorded s ince  the  year 240 B.C. When i t  

re turns  i n  1985 we w i l l  have our f i r s t  oppor tun i ty  t o  examine i t  w i t h  a 

f u l l  complement o f  modern instruments on the  ground and i n  space. 

It i s  proposed t o  f l y  t h e  Ha l l ey  spacecraf t  w i t h i n  about 5,000 m i les  

of the comet's ruc leus.  
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Tentative Plans t o  Visit Asteroids 

Asteroids may be just as important t o  v i s i t  as planets and comets. 

Scientists believe asteroids can t e l l  us a great deal a b o u t  how the 

Solar System was formed and how l i f e  began here. 

According to  the Payload Model, we could send two automated space- 

c r a f t  t o  visi t  large asteroids i n  1986. They could send back TV pictures 

and other data from very close range -- f rom distances measured i n  f e e t  

rather t h a n  m i  1 es . 
I assume that  some day we will wan t  t o  send sc ien t i s t s  t o  l a n d  on 

Such landings would be r e l a t  vely easy t o  make because the asteroids. 

gravity forces t o  be overcome on landing and take-off would not be great.  

B u t  such landings are not i n  our tentat ive schedule for  the next two 

decades. 

Planetary exploration takes patience. I t  cannot a l l  be done i n  one 

b ig  push l ike  the Apollo program. 

by decade, in many different  directions.  B u t  even so, a great  deal will 

be learned, and many exciting voyages made, by the time we are  ready fo r  

manned missions t o  the planets. 

We have to  move step by s tep ,  decade 

Now l e t  us look a t  payloads in Earth o r b i t  in the 1980s and  1990s. 



Payloads i n  Ear th O r b i t  14 

Ear th o r b i t ,  t h a t  i s  where most o f  the  a c t i o n  w i l l  be i n  t h e  S h u t t l e  

era, no t  ou t  I n  t h e  Solar  System. 

Of the  810 payloads i n  our p lanning model, on l y  57 a re  dest ined f o r  

the  Moon o r  p lanets  and 753 f o r  Ear th  o r b i t .  

That 's  a r a t i o  o f  14 t o  1 i n  favo r  o f  Ear th  o r b i t .  

Put another way, i n  the 12 years beginning w i t h  1980, we w i l l  average 

th ree  payloads per year  t o  the  Moon and p lanets  and 57 t o  Ear th  o r b i t .  
' 

That 's a r a t i o  o f  19 t o  1 i n  favor  o f  Ear th  o r b i t  dur ing  the  S h u t t l e  

era. 

Many o f  our spacecraf t  i n  Ear th o r b i t  dur ing  the  S h u t t l e  era w i l l  be 

much more advanced and much more produc t ive  opera t iona l  versions o f  t he  

experimental s c i e n t i f i c  and app l i ca t i ons  spacecraf t  we a re  f l y i n g  i n  t h i s  

decade. 

On the  science side, there  w i l l  be the  Large Space Telescopes, High 

Energy Astronomical Observatories, Large Solar  Observatories, Large Radio 

Astronomy Observatories, and very  soph is t i ca ted  focus ing X-Ray Telescopes. 

These la rge  spacecraft,  weighing up t o  12 tons o r  more, w i l l  be 

unmanned b u t  w i l l  be v i s i t e d  r e g u l a r l y  by Space S h u t t l e  crews and brought 

back t o  Ear th f o r  r e f u r b i s h i n g  from t ime t o  t inie. With these prospects f o r  

long  term use, we can b u i l d  e x c e l l e n t  spacecraf t  f o r  a modest investment. 
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With these observator ies i n  act ion,  we w i l l  make unprecedented gains 

i n  understanding the Universe and i t s  energy sources i n  the E igh t i es  and 

N ine t ies .  

I n  the app l ica t ions  f i e l d  we are consider ing l a rge  Ear th 0 d bservatory 
/ 

S a t e l l i t e s  weighing 3 1/2 tons which w i l l  be i n  the Sun synchronous po la r  

o r b i t  now used by ERTS-1. 

sensing techniques t o  moni tor  environmental q u a l i t y ,  observe the  weather 

and the  oceans, survey Ear th resources, and f a c i l i t a t e  land use planning. 

These Observatories w i l l  use advanced remote 

I n  other  words, we t h i n k  o f  the Ear th Observatory S a t e l l i t e s  as a 

modular spacecraf t  -- o r  bus -- t h a t  could ca r ry  d i f f e r e n t  groups o f  i n s t r u -  

ments t o  cover a wide v a r i e t y  o f  Earth observations f o r  many d i f f e r e n t  users. 

The advanced remote sensing techniques f o r  the l a rge  Ear th Observatories 

have been, and are being, tes ted  ou t  on Skylab, ERTS-1, and o ther  cu r ren t  

programs. 

We are t e n t a t i v e l y  planning t o  begin launching these la rge  operat ional  

Ear th  observator ies i n  1978. 

proposals t o  study t h e i r  design. 

t o  conduct the  s tud ies.  

Goddard Space F l i g h t  Center has asked f o r  

Two o r  more companies w i l l  be se lected 

We a lso  p lan  t o  have operat ional  Ear th  Observatories a t  synchronous 

o r b i t ,  beginning i n  1981. 

two Synchronous Meteorological  Sate1 1 i tes we p lan  t o  o r b i  t t h i  s year .  

One s i g n i f i c a n t  d i f f e rence  i s  t h a t  the spacecraf t  we w i l l  o r b i t  t h i s  year 

weigh 550 pounds but those planned f o r  the  S h u t t l e  era weigh 5,000. 

The forerunners o f  these spacecraf t  a r e  the 
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Another f i g u r e  t h a t  i nd i ca tes  the  d i r e c t i o n  we a r e  heading concerns 

communications and nav iga t i on  s a t e l  1 i tes.  

NASA has on ly  two planned a t  present:  t he  App l ica t ions  Technology 

S a t e l l i t e  (ATS-F) which w i l l  be launched t h i s  year  and t h e  Cooperative 

App l ica t ions  S a t e l l i t e  which we a r e  working on w i t h  Canada and which w i l l  

be launched next  year .  

The Payload Model, however, l i s t s  120 communications o r  nav iga t i on  

s a t e l l i t e s  t o  be o r b i t e d  by !VASA f o r  o ther  agencies o r  p r i v a t e  i n d u s t r y  

(no t  i n c l u d i n g  the  Department o f  Defense) through 1991. For ty - th ree  o f  

these are  for  commercial communications w i t h i n  t h e  Uni ted States.  

guess t h i s  number w i l l  c l imb,  b u t  t h a t  i s  the  present  p r o j e c t i o n ,  and i t  i s  

impressive, e s p e c i a l l y  when you remember these s a t e l l i t e s  must be sent  t o  

synchronous o r b i t .  

I would 

The t rend  f o r  o ther  agencies and o the r  governments t o  use space i s  

a l ready c l e a r .  

O f  t he  25 payloads scheduled f o r  launch by NASA t h i s  year,  on l y  e i g h t  

a re  NASA payloads; t h ree  r e s u l t  f rom i n t e r n a t i o n a l  cooperat ive e f f o r t s  i n  

which NASA i s  a par tner ;  and 14 a re  being launched f o r  o thers  on a 

r e i  mbu rsa  b l  e bas i s . 
Seven o f  the  reimbursable launches i n v o l v e  commercial communications 

s a t e l  11 tes  -- th ree  i n t e r n a t i o n a l  , th ree  domestic, and one mar l  t ime 

communi ca ti ons sa te l  1 i t e  . 
I c i t e  these f i g u r e s  t o  show t h a t  i n t e n s i v e  use o f  space by others  

i s  beginning, and NASA welcomes t h i s  t rend.  
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O f  t h e  three hundred o r  so s o r t i e  payloads -- those f lown i n  t h e  

manned Spacelab module -- most w i l l  be NASA payloads. 

They inc lude s u b s t a n t i a l  numbers 

i n  Astronomy 

Physics 

Ear th Observations 

Space Processing 

Ear th  and Ocean Physics 

Cunmunication and Navigat ion 

8 L i f e  Scieirce 

and Space Techno1 ogy . 
O f  t h e  non-NASA payloads, 10 are  expected t o  be f lown f o r  p r i v a t e  

i n d u s t r y  i n  the  space processing f i e l d ,  beginning i n  1985. 

About 10 percent o f  the  s o r t i e  payloads are expected t o  be fo re ign ,  

b u t  t h a t ' s  t e n t a t i v e ,  o f  course. 
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S h u t t l e  Impact on Environment 

One quest ion n a t u r a l l y  a r i s e s  when we consider the  l a r g e  number o f  

missions contemplated i n  our Payload Model coupled w i t h  a r a p i d l y  

increas ing number from the Sov ie t  Union (which made th ree  times as many 

launches as we d i d  i n  1973). 

What w i l l  be the impact o f  a l l  these launches on the  g lobal  

environment? 

We have had t h i s  under c a r e f u l  study s ince t h e  e a r l i e s t  considera- 

t i o n  o f  the S h u t t l e  and we expect i t  t o  have very l i t t l e  e f f e c t ,  and no 

harmful e f f e c t ,  on the environment. 

The environmental impact statement t h a t  we f i l e d  two years ago 

discussed such th ings as S h u t t l e  no ise and sonic boom, and the  in f luence 

o f  the rocket  exhaust upon the  atmosphere. We pointed ou t  i n  t h a t  

statement t h a t  the major cons t i tuents  o f  t h e  s o l i d  r o c k e t  booster exhaust 

w i l l  be water vapor, carbon d iox ide,  hydrogen ch lo r ide ,  and aluminum oxide, 

and we analyzed the a n t i c i p a t e d  e f f e c t s  on the  troposphere and stratosphere,  

showing them t o  be n e g l i b i b l e .  
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Since the f i l i n g  o f  the environmental itlipact statement, our  continuing 

studies have shown t h a t  the hydrogen chloride in the booster exhaust may 

give r i s e  t o  free chlorine i n  the stratosphere, which laboratory experiments 

indicate m i g h t  catalyze the destruction of some stratospheric ozone. 

a re ,  however, no d a h  I C  show t h a t  t h i s  actually happens, and i t  i s  an 

extremely canp l i cawc  question t n d t  we w i l l  continue 20 s tudy .  

expect t h a t  t h i - -  w i l l  n o t  t u r n  ou r  t o  be d pr*ob;enr, b u t  should ehe effects  

turn 05; '3 be unacceptable, tnere are alter-native propellants t h a t  we can 

L:LE iii the rocket booster, and we will -A:, 3 0 .  

There 

He f u l l y  

Benefits o f  Snuttle Use 

I have one f inal  point I would l ike  t o  make a b o u t  the -- 1973 NASA 

Payload Model. 

We have used i t  as the basis for  a current study t o  compare the 

benefits offered by the Shuttle over present day or improved expendable 

launch vehicles. 

We have found t h a t  the benefits made possible by Shuttle use i n  the 

12 years from 1980 through 1991 w 3 l i  average more t h a n  $1 b i l l i o n  per year. 

M o L t  o f  these benefits w i l l  resui t  rrom the  decreased cos t  o f  pay- 

;oads ma from their reuse, b u t  tnc YJnuttle d 1 s 0  o f f e r s  significant 

savings in t r anspor t a t ion  as we l l .  
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Questions 

Now I would l i k e  t o  come back t o  t h e  questions I u s u a l l y  ge t  asked: 

When w i l l  Americans r e t u r n  t o  the Moon? 

When w i l l  we land men on Mars? 

When w i l l  we e s t a b l i s h  a Large Space S t a t i o n  i n  Ear th o r b i t ?  

Man's Return t o  t h e  Moon 

I t  i s  q u i t e  poss ib le  t h a t  t h e  Russians will send men t o  t h e  Moon f o r  

s h o r t  stays dur ing  t h i s  decade, as we have a l ready done i n  the  Apo l lo  

program. 

Whether we w i l l  want t o  send men back t o  t h e  Moon on s h o r t  Apol lo-  

type missions requ i res  f u r t h e r  study, 

u n t i l  we are ready t o  begin establ ishment o f  manned s c i e n t i f i c  bases f o r  

long term use, l i k e  our present bases i n  t h e  A n t a r c t i c .  

I t  i s  probably b e t t e r  t o  w a i t  

As I see i t  now, such bases on t h e  Moon a r e  n o t  l i k e l y ,  even a f t e r  

1991, unless they are b u i l t  i n  i n t e r n a t i o n a l  p r o j e c t s  w i t h  t h e  cooperat ion 

o f  the Sov ie t  Union, the Uni ted States,  and perhaps even Europe. 

bases would be too expensive f o r  one country  alone. 

Such 
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I t h i n k  manned exp lo ra t i on  o f  Mars will be undertaken a f t e r  we have 

had experience w i t h  l a rge  Space Sta t ions  i n  Ear th  o r b i t  and w i t h  long 

stays i n  s c i e n t j f i c  bases on the  Moon. 

-- ra the r  they are l o g i c a l  next  steps i n  an o r d e r l y  program. 

Not t h a t  these steps a r e  requ i red  

L i ke  s c i e n t i f i c  bases on the  Moon, manned expedi t ions t o  Mars w i l l  

l i k e l y  be organized on an i n t e r n a t i o n a l  bas is .  Even though such an under- 

tak ing  i s  t e c h n i c a l l y  f e a s i b l e  now and would rece ive  en thus ias t i c  support 

from a l a rge  p o r t i o n  o f  the  wor ld 's  populat ion,  w i t h  a l l  t he  o ther  f i n a n c i a l  

problems c u r r e n t l y  f ac ing  the  developed count r ies  i t  i s  u n l i k e l y  t h a t  any one 

o f  them w i l l  f o o t  the b i l l  by i t s e l f  -- a t  l e a s t  n o t  i n  the  nex t  two decades. 

Prospects f o r  a Large Manned Space S t a t i o n  

Skylab has c l e a r l y  shown the  p o t e n t i a l  va lue o f  the  Space S h u t t l e  and 

the Spacelab module, which can serve as a small space s t a t i o n  accommodating 

about four  s c i e n t i s t s  f o r  missions up t o  30 days. 

But Skylab has a l s o  convinced us t h a t  we w i l l  need Large Space Sta t ions  

f o r  long missions employing l a r g e r  and more soph is t i ca ted  instruments. 

But NASA simply w i l l  no t  have the  funds i n  t h i s  decade t o  develop both 

the Space Shu t t l e  and a Large Space S ta t i on .  Faced w i t h  t h a t  choice, we had 

t o  g i ve  p r i o r i t y  t o  the  S h u t t l e  and the  smal ler  Spacelab module. 

I t  i s  very l i k e l y  t h a t  the Sov ie t  Union w i l l  develop a space s t a t i o n ,  

and they may have i t  i n  o r b i t  by the  end o f  t h i s  decade. How i t  w i l l  compare 

i n  s i z e  and v e r s a t i l i t y  and p r o d u c t i v i t y  w i t h  the  manned Spacelab module the  

Europeans are developing f o r  use w i t h  the  Space S h u t t l e  remains t o  be seen. 
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- Concl usi on 

We should n o t  be disinayed by the f a c t  tha t  cos t  fdctors  require 

International cooperation on ! ,uch  large undertakings as sc i en t i f i c  bases 

on the Moon and manned ldndings on Mars. We should welcome i t .  

I t h i n k  such cooperation i s  an excellent way of helping t o  assure 

tha t  we will e n t w  the 2ls t  century a s  a world a t  peace. 

Will st!cii Torig-teriii, lcArge-scale international ventures in  space be 

pol i t icd l ly  feasible  one or two decades from now? 

Eo one can say with cer ta in ty ,  o f  cnurse. 

taken two important steps i n  t h i s  general direct ion already: 

I very much hope SO.  

B u t  1 can point o u t  t h a t  we have 

1 )  The scheduling o f  the Apollo/Soyuz Test Project fo r  1975 

and 

The agreement with nine European countries to  develop the 

manned Spacelab module fo r  use with the Space S h u t t l e .  

2) 

And by 1991 I ant ic ipate  t h a t  i t  will  be c lear  t o  a l l  t h a t  if i t  i s  

desired t o  proceed on the major space missions o f  t h e  future, there i s  no 

a l te rna t ive  t o  international cooperation -- no a l te rna t ive  tha t  i s  b o t h  

feaslble  and appropriate i n  a world a t  peace. 
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I t  i s ,  o f  course, d i f f i c u l t  t o  p l a n  now for  the future beyond 1991. 

Our Payload Model goes about as far as one can yo. 

For the near future -- for  the next 18  years -- we do have well 

planned space programs and po i s ib i l i t i e s  which we can afford on a ndtional 

basis, which do encourage international cooperation i n  space on a growing 

scale, and  which are the logical next, steps t o  explore and  use space. 

The many space achievements we have tentat ively planned for the next 

18 years will enrir:l our l i ves ,  advsnce our  technology, and enhance our 

security.  

o f .  

The:, will be achievement; t h d t  we a s  a people can be very proud 
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natlon would eventually be served by‘ the and mercifully. In the llves of each of us. 

T h y  cause of peace 
to fulfill that cause 
the power and mlght 

would too. Ilg or i n  sllenc 
to what God 

Kauld tTT t.0 

leaders. Map I 
ths may be, to 
silence. W h y ?  

to do-what 

prayer. Please stand. 
Representatlre Y w a c .  W e  @e Thee 

thanks. dear Father. for M e  abundance of 
our blesslngs upon UB. and upon this natlon 
We give thee thanks fer bhbs fellowshlp. f o r  
the sharing of T h y  blessings. for the 8ha-g 
of T h y  wisdom. for the opportunity to know 
how Thou has acted powwtw.  d g l l t I f ~ l l y .  

SPACE CLUB LUNCHEON 
Mr. MOSS. Mr. President.. last week 

Administrator Fletcher of the National 
Aeronautics a n d  Space Administration 
addressed a luncheon meeting of the 

His remarks concisely sunmrnariz 
present status a n d  future op ities 

er space. I ask 
unanimous consent that Dr. Fletcher’s 
remarks be printed in the RECORD. 

There being no objection, the remarks 
were ordered to be printed in  the RECORD. 
as follows: 
DR. FLETCMB‘S REMARKS. FEBRUART 14, 1974 

I last spoke at a Space luncheon Ln Novem- 
ber 1971. 

My topic then, assigned by your program 
chairman, was “The NASA Space Program 
Todav-and Tomorrow.‘. 

At that  time the ”tomorrow” part of the 
NASA program-the program beyond Apollo. 
skylab. and Viking-was still a blt uncertaln. 
You wre worried about It and I was. too. 

We were still wrestling with various ap- 
proaches to defining the Space Shuttle. And 
we were trying to work out somethlng less 
costly and less uncertain than the so-called 
“Grand Tour” for exploring the Outer 
Planets. And we had no approved plans for 
the Inner Planets after Vtking. 

Even my concluding sentence, two years 
ago. wm somewhat “Iffy”. When we get the 
Space Shuttle and the Outer Planets program 
over the h u m p  and into serlous development“. 
I sald. “we will have the asuradce of 
challenging and rewarding programs for 
tomorrow.” 

That  situation. I am glad to report, has 
changed 

We got the Space Shuttle over its last big 
hump last week. in the President’s Budget 
for F‘Y 1975. W e  slipped a little as we ap- 
proached the top. but we went over. 

We now have an agreement with the ofece 
of Managemeut and Budget that the f h t  

manned orbital flight of the Shuttle a i l 1  be 
launched in the sccond quarter of 1979. wlth- 
out any more slips for budgetary reason>. 

We are now getting inta Intensive develop- 
ment of the Shuttle. with 8800 million for 
Shuttlc R&D in our F’Y 7 5  budget. We hare 
to have a flrm schedule from now on to man- 
age the Shuttle effort efeclently and to m- 
ordinate the development of the advanced 
new payloads the.Shuttle wlll launch ana 
servlce. The O m a g r e e s  with us on thk .  I am 
confident the Congress wUl also agree. Dale 
Myers and hts team expect no delays for tcch- 
nological rensons. 

There is a great deal of hard work stlll to 
be done, but the Shuttle. we can say. Is really 
over the hump. And the prospects for tomor- 
row in the nation’s space effort are much 
brlghter for i t .  

We are over the hump. too. In our planetary 
program. Mariner 9 dld i t  for us by mappltp 
hIars in great detail. Pioneer 10 dM I t  with 
i t s  outstandlng technical performance. Its 
safe voyage through the Asteroid Belt. mid 
its fascinatlog reports on Jupiter and its 
moons. 

Mariner 10 ha6 performed well. despite 
some difficcltles. on Its sweep past Venus and 
on toward Mercury. 

In o w  planetary program we also hare 
Pioneer 11  enroute ta Juplter and possibly 
Saturn: two Vihlngs scheduled to land on 
Mars In 1976 and. among other things. to 

ter this year S A S A  will lauwh the firat 

gate the Sun itself. but what is happenllx 
in interplauetary space in this cerltral rcgioa 
0: tile Solar System. 

Hellos is an excellent example of the m:u- 
able contrlbutlon other countrles can make 
to the high prlorlty misslon of exploring 
throughout the Solar System. 

When I say we are over the hump in our 
planetary program, I mean we are no longer 
uncertain about the future. W e  now ha:.e 
challeuging programs approved for this dec- 
ade. and we have a sound planning base and 
technology base for what we want  to do iu 
the 1980s. 

I thlnk we have “earned” t.his feeling of 
coiilidcuce about the future for two n1aiu 
reasons : 

One. cuirent  p r o w s  are prducing re- 
sults or grcat value t~ science-and results 
that will have great practical value. too. like 
the new understanding we are getting of 
Earth’s atmosphere and weather from our 
studles of the thin atmosphere of hfars  and 
the very heavy atmosphere of Venus. 

Two. W e  have clearly demonstreted. With 
Pioneer IO and other relatively small space- 
craft. that we hare the technology to ex- 
plore all the planets in a meaningful nay. 
and a methodlcal way. at reasonable m t .  

We are getting results, and we are holdlrlg 
down the costs. So I think we should and 
milt get new assignments to explore throum- 
out the Solar System durlng the reminder  
of thls century. 

Speaking of results. let me mention Uiis 
globe of Mars  I have here. It represents one 
of the grat  Gclentific and technical achleve- 
ments of this decaUe. 
Thls Is a 16-Inch globe, but I t  is based on 

a big one four feet in dfameter. The big one 
was prepared from more than 1,500 acCUal 
photogrsphs h t  to Earth by Mariner. A 
mientiflc team at the Jet Propubion Labors- 
tory worked for more than wven months to 
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fit these plctures together in the proper 
places on the globe. 

Three of the large globes have been made. 
Oue is now on display a t  NASA Headquartm. 
I w a n t e d  u, bring it with me today .  but they 
Said I couldn't get i t  on the elevator. 

Thls smaller globe of M a r s  shows all the 
nlajor features that are on the big one It 
also shows the official names that have been 
given to newly dlscpvered features of Mars  
by the International Astronomical Union. 

I am proud to s a y  the most prominent lea- 
ture Is Valles Marineris In Latin and Manner 
Valley In English. This is the great rift val- 
ley that 1s long enough to stretch clear 
across the Unlted States. and appears to be 
five miles deep in places. 
This globe shows the polar caps at their 

mnallest slze. In  other words, according to 
this globe I t  Is  late summer at both the North 
and South Pole of Mars. This was done to 
reveal the surface features which are ob- 
scured during the winters on Mars. 

The albedo markings. the large dark are= 
that  have been air brushed on, are  what 
astronomers on the ground have seen. or 
thought they saw, over the centuries. A s  far 
as we can tell from the Mariner pictures. 
there is no apparent explanation for these 
markings. So the markings on this globe are 
just a blend of the old and the new-the 
traditlonal view of Mars brought up to date 
wlth volcanlc mountains, plains. craters. and 
what appear to have been ancient stream 
beds carved out by running water. 

THE 1973 N A S A  PAYLOAD UODEL 

Our contldence in the future has been 
well expressed by-and strengthened by-a 
detailed planning exercise we completed last 
October. 

The primary purpose of thls exerclse was 
to see what payloads we could develop and 
Uy on the Space Shuttle in the 12 years 
from 1980 to 1991. with an annual budget 
a t  about the level we have today. 

The results of the exe&e are summed 
up in a document called The 1973 NASA 
Payload Model. A limited number of copies 
are available from NASA. It has aka  been 
reprlnted in a hearing record of the Senate 
Committee on Aemnautlcal and Spaoe Sci- 
ences entitled space S h u t t l e  P a y l o a d s  and 
Is for sale by the Government PrFntlng Oifice. 

Thla Payload Model 1s o n l y  a model, of 
course. and represents one version of what 
eould be done in the 1880s. But I think it 
also gives a very useful indication of what 
we can realistically expect to be doing be- 
tween now and 1991. 

It Is quite precise. It not only tells when 
we will launch a given payload, and what 
its purpose is. It also indicates what i t  will 
weigh. what its dimensions are, and a t  what 
heights i t  will orbit. This kind of precision 
is needed to assist in formulating the re- 
quirements for the Shuttle, Tug, and Space- 
lab. Thls precision also shows how varlous 
payloads can be combined on one Shuttle 
fiight to reduce launch oosts. 

So our latest Payload Model is precise, 
long-range, realistic in budget terms. and 
euailable. All that  makes it rather unusual 
as Washington documents go. A t  any rate. 
we are rather proud of it. and I think you 
will And it readable and useful. 

It identlfies a grand total of 810 payloads 
Bo be sent into space in the period from 
late 1973 through 1991. Of these, 60 percent 
will be automated. and 40 percent will be 
what we call sortie payloads-that is, they 
will  be f i0Wn in the manned Spacelab module 
being developed by nine European countries. 

s o  we have these two categories of pay- 
iaads-automated and sortle. You could 
translate that into current terms as "un- 
manned" and "manned", but  the terms 
"manned" and "unmanned" will be out  of 
date in the Shuttle era. When the Shuttle 
is avallable. even the automated payloads 

in some caees retrleved and returned to 
Earth by the Shuttle crews. 

The grand total of 810 payloads Includes 
non-NASA payloads lor other government 
agencies. forelgn agencles. and private ln- 
dustry. But Department of Defense payloads 
are not included. 

The numbers are impressive. but  mUCh 
more significant is what each payload can 
do and what new capabllitles i t  will create for 
exploring and using space. 8ome of the auto- 
mated payloads the Shuttle take8 to orbit 
will be very large and very sophisticated. 
llke the Large Space Telescope whlch will 
weigh about 11 tom and carry a mirror 120 
lnches in diameter. 
TO see the shape of the future in space. 

let's take a look a t  some of these payloads. 
starting with the planetary misslons. 

OUTER P L A N F T G T E N T A T l n V E  PLANS 

Our last approved mission8 to the Outer  
Planets will be the Mariner Bights to JYIPI- 
ter and Saturn launched in 1977. 

After that. according to tentative plans I n  
the Payload Model. we may launch as many 
8s 10 Mariner or Ploneer spacecraft to the 
Outer Planets In the 1980s. includhg flybys 
of U r a n u s  and Neptune. probes lnto the 
atmospheres of Jupiter. Uranus. and Saturn. 
and orbiters around Jupiter and Saturn. 

And in 1990 and 1991 we might send two 
very heavy payloads weighlng 21.000 pounds 
each to orbit one of Jupiter's moons a t  an 
altitude of only 65 miles. and land an 111- 
stntment package, includmg a T V  camera. 
on thls Jovlan moon. 

Most of the weight of these payload6 will 
be accounted for by a nuclear electric pro- 
pulsion stage, whlch will be needed W put 
the spacecraft In orbit around t.he moon of 
Juplter. The descent to orblt will follnu 
a spmd pattern. 

INNEB PLANFX'S-TENTATIVE PLANS 

Here are our tentatlve plaus for the Iniizr 
Planets: 

BY 1988 we may send two spncecraft to 
orbit Venus at a low altftude of 270 mnes 
and map m e  surface by radar. By 1986 we 
may send two spacecraft to float in the 
Venus atmosphere at various levels. and by 
1 W  we may  send a Large Lander E a  Venus 
and take TV camera6 and other inst.ruments 
to the surface. 
W e  m a y  return to Mercury In 1987 with 

two apacecratt which would orbit this Stm- 
scorched planet. One spacecraft would be in 
a cireular orbit at 270 mlles altitude, and 
the other would be in an elliptical orbit rom- 
ing withln 110 miles of the surface. 

TENTATIVE Id- MISSIONS 

We have no approved Mars missions beyond 
the Viking landings in 1976. But according to 
the Payload Model  we may launch another 
Viking to Mars in 1979. two new spacecraft 
to bring back surface samples from Mars In 
1984. and two sirnllar spacecraft to bring 
back samples f r o m  the two moona of Mars. 
Phdbos and DeLmos, in 1890 and l991. 

TENTATNS PUNS Foa ADTOMATED mooN 

We have no approved plans to send either 
manned or automated spacecraft back to 
the Moon. 

However, we are considering senctfng eight 
automated spacecraft to the Moon between 
1979 and 1991. 

These missions include: a Lunar Polar 
Orbiter in 1979: two other Lunar Orbiters 
in the 1980's; two Lunar Rovers In the 
1980s which would travel as far as 60 miles 
during a year on the Moon; a so-called Lunar 
Halo Satellite which would aasure com- 
munlcatlons with the.hldden side of the 
Moon: and Unally. in 1990 and 1991, two 
Lunar Rovers which could return samplee 
to Earth from anv Dolnt on the Moon. To 

MISSIONS 

TENTATTlrE PLANS TO V I S I T  COMETS 

Cornet Kohoutek ha8 been a very valua11Ie 
source of inforrnatlon to astronomers. 

I woii't have the time today to go into what 
we learned about Comet Kahoutek. except to 
say rhat It appearj to have come from out- 
side the Solar System. from IntersteUar space. 
And i t  does appear to contain water mole- 
cules and organic molecules that could be 
precursors of life forms. 

Kohoutek isnow travelling In an orbit that 
will return I t  to the inner Solar SysLem in 
about 75.000 years. 

However. there are some coniets. ealled 
short-period comets. whlch come around the 
S u n  on schedule every few years. These are 
the ones we plan to explore. 

For example. in 1979 a spacecraft weigh- 
Ing about 4.500 pounds could be sent to mnke 
a slow fly-by of the Comet Encke. coming 
within 3.000 miles of the comet's nucleus. 

Cumet Encke comes back around the Suri 
every 3 years. so that we can make a series 
of close-up investigations of Increasing dif - 

After the fly-by rnlssion. a rendezvous m ~ s -  
sion will be considered. It would permit the 
sparecraft to enter the Inner coma of Comet 
Eiicke and travel along wlth it. (The coma, of 
rourse. is the nebulous mass whlch surrounds 
the niicleris of the comet.) After the space- 
craft has made a close-up study of the nti- 
Clem, a landing on the nucleus might be at- 
tempted 

The nilsslons to Comet Encke are doubly 
Iriipr~rtarit They will yleld valuable informa- 
tloii. and they w411 help us prepare for the 
cq)porIuiiity to make a f ly-by  close to the best 
ki iowi i  comet of them all. Ha1ey.h Comet. 111 

1985 
Haley's Comet wmes back around the Sun 

iiIin!iL e ; . e n  75 years Each of lts appeara1icr.e 
ha5 been recorded since the year 248 n c 
\then i t  returns in 1985 we will hare  our first 
c*pportunity to e-lne it with a full comple- 
ment of modem instruments on the ground 
arid In space. 

I t  Is pruposfd to fly t h e  €Mer spacecraft 
W i T h i n  about 6.000 mile6 of the mine1 i 
I 1  Ilc.leu5. 

fic111ty 

TkNrATIm PLLEIS M VEiIT ASTeBOWS 

Aswroids msy be ] u t  86 iarpcrtant to visit 
a% planets and oornets. 8 c i e n t W  believe BS- 
teroids can t e l l  ua a great deal about how 
the Solar System was formed and how life 
began here. 

Accurdlng to the Payload Model. we could 
send two automated spacecraft to vis i t  large 
&steroids in 1986. They could send back T V  
pictures and other data from very close 
range-from distances measured ln fee: 
rather than miles. 

I assume that  some dav we n.111 want to 
send scientists to land on asteroids. Suck 
IHildln~(s would be relatively easy to make be- 
cause the gravity forces u, be overcome 0 1 ;  
land~ng and take-off would not be great. But 
such Iandlngs are not in our tetltaclre sched- 
ule for the next two decades. 

Planetary exploratlon takes parieuce. It 
cannot all be done in one big push like the 
Apollo program. W e  have to move step b y  
stop. decade by decade. in many different di- 
rections. But even so. a great deal will be 
learned, and many esclthg voyages made. b y  
the tune we are ready for manned nussio1i.c to 
the planets. 

Now let us look a t  payloads in Earth orbit 
in the 1980s and 1990s. 

PAYLQALS IN EARTH ORBIT 

Earth orbit. that  Fs where most of the R C -  

tion will be In the Shuttle era, not out in t.he 
8olar System. 

Of the 810 payloads in our planning mode). 
only 67 are destlned for the Moon or planets 
and 753 for Earth orbit. 

That's a ratio of 14 to 1 in faror of Earth _ _  . _  
date. no samples have been returned from 
the hidden side of the Moon. 

Orbit. 
will be launched to Earth orbit, servked. and Put another nap .  In the 12 years begin- 
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ning with 1980. we will average three pay- 
loads per year to the Moon and planets and 
57 to Earth orbit. 

That's a ratio of 19 to 1 In faror of Earth 
orbit during the Shuttle era. 
Many of our spacecraft In BarCh orbit 

during the Shuttle era will be much more ad- 
vanced and much more prcductlve opera- 
tional versions of the expertmental scien- 
tiflc and applications spaacrnft we are fly- 
ing in this decade. . -  

On the Science sLd< there wlIl he me Large 
Space Telescopes. High Energy Astronomical 
Observatories. Large Sdar  Owrvatories. 
Large Radio Astronomy Oboervatorles. and 
very sophisticated focunlng X-Ray Tele- 
scopes. 

These large qaoemaft. wetghtng up to 12 
tons or m e .  will be UCUUMU~~ but will be 
~isited reguraly by Space Sh-e wews and 
brought back to Earth for reiurbishlng from 
time to t h .  With these prospects for lollg 
term use, we can bulld excellent spacecraft 
for a modest invsstment. 

With these ohrvatorks LP ac4ion. we wil l  
make unprecedented galas In uadarstanding 
the Universe and I t s  baecgy odl~~ces in the 
Eighties and Ninetles. 

In the appllcattons fLetd wo are musider- 
ing large Earth Observatcq 6atellites weigh- 

chronous polar orbit now ufed by ERTS1. 
These Obmrmtortes wffl uae advanced remote 
sensing techniques to monitor envlronmen- 
tal quallty. observe the rsauler nnd the 
oceans. survey Earth r-ces. and faciii- 
tate land use planning. 

I n  other words. we think of the Earth Oh- 
servatory Satellltes 86 a modalar spacecraft- 
or bus-that could carry different groups of 
instruments to cover a wide variety of Earth 
observations for mnnp dlfferent u9ers. 

The advanced remote 8ensing techniques 
for tbe large Earth Observatorletc have been. 
and are  being. tested out ln Skplab. ERTSl .  
and other ourrent programs. 

We are tentatively plainlug to begin 
launching these large operatloafA Earth Ob- 
servatories in 1978. Ooddard Gpace F'llght 
Center has a s k 4  for proposals to study theiz 
design. or more companies will be se- 
lected to conduct the studies. 

We also plan to have operational Earth 

n'.ng in 1981. The forerunners of these space- 
craft are the two Synchronaua Meteorological 
Satellites we plan to Orbit Wls year. One sig- 
nificant differenoe is that the Bpacecraft we 
wlll orblt this year weigh 550 pounds but 
thoee planned for the Shuttle era weigh 5.000. 

Another figure that indicates the direction 
we are heading concern3 communications and 
navigation satellites. 

NASA has only two planned a t  present: 
the Applications Technology Satellite (ATS- 
F) which will be launched this year and the 
Cooperative Applicatiens SatCJlite which we 
am working on with Canada and which will 
be launched next year. 

The PugZoad Model. however. lists 120 
communications or nnvigeUon satellites to be 
orbited by NASA for other agencies or pri- 
vata lndnstry (not Including the Depart- 
ment of Defense) through 1991. Forty-three 
or these are for commercial commuaications 
within the Unlted stales. I would guess this 
number will cllmb. but that  is the present 
projection. and it is lmpresslve, especially 
when you remember these satellites must be 
sent to synchronous orbit, 

The trend for other agencies and other 
governments to use space 1s already dear. 

Of the 25 payloads scheduled for hunch 
by NASA thls year, only eight are N A S A  
payloads: three result from international co- 
operative efforts in whlch NASA is a partner: 
and 14 are being launched for &hers on a 
reimbursable hasis. 

Seven of the reimbursable launches in- 
volve commercial communicabions s a w -  

/ 

ing 3% tons whkh W f l l  be in #le Sun S,m-  

Obserp~torle~ at S ~ ~ O U S  orbit. begin- 

end one maritime communlcatlons satellite. 
I cite these figures to show that Intensive 

use of space by others is beginmg. and NASA 
welcomes thls trend. 

Of the three hundred OT so sortie payloads- 
those flown in the manned Spacelsb mod- 
ula-nlost nlll be NASA payloaiis. 

They include substantial numbers ln: 
Astronomx Physics: Earth Ob3ervRUOnS: 
Space Processing; Earth and Ocean Physics: 
Conununication and Navigation: Life 
Science: and Space Technology. 

Of the non-NASA payloads. 10 are expected 
to be flown f o r  private industry in the space 
processing tleld. beginning in 1985. 

About 10 percent of the sortie payloads are 
expected to be foreign. but that's tentative. 
of course. 

S E W -  XMPACX ON E N V I I ( 0 N m N T  

One question naturally arises when we 
conslder the large number of missions con- 
Zemplated in our Payload Model coupled with 
a rapidly lnmasing number from the Soviet 
Union (whlch made three tlmes BS many 
launches CLY we did in 1973). 

What will be the lmpact of all these 
bunches on the global environment? 

We have had this under careful m d y  
since the earllest consideratlon of the Shut- 
tle and we will destgn and tly a Shuttle which 
has no harmful effects on the environment. 

The environmental impact statement Aled 
two years ago discussed Shuttle noise and 
sonic boom. and also attempted to define the 
possible atmospheric intluence of various ex- 
haust gases. The atmospheric effects of 
added gasca pn complex and dimcult to pre- 
dict in advan-witness the problems wlth 
the automobile. 

NASA has encouraged and funded the best 
people in atmospheric science to can7 on a 
continulng study of Shuttle related atmo- 
spheric science to carry on a continuing 
study of Ghuttle related atmospheric effects. 
This cmrdinatlon with the knowledgeable 
scientific community is a key element ln the 
Shuttle developmental program. 

The eUects of hydrogen chloride emissions 
from the Shuttle booster are currently under 
intensive study. a l t h  a particular focus on 
the poslble eUw3.a of chlorlae on atmospheric 
ozone. The plans involve a careful coordi- 
MtiOKl of theoretical laborstory and -Id 
work. We do not thlnh this wail1 be a prob- 
lem, but should the eflects of using the 
propellants planiwd for the present 
Shuttle deslgn turn out to be unacceptable. 
NASA has the option and indeed the com- 
mitment to proceed with alternative pro- 
peilank 

~ O I S ~ ~  

I ham one final p i n t  I would like to 
make about the 1973 NASA Payload Model. 
W e  have used it as the basis for a current 

study to compare the benefits offered by the 
Shuttle over present day or improved ex- 
pendable launch TehicleS. 

We have found that the benefits made pos- 
sible by Shuttle use in the 12 yeara from 
1880 through 1991 will average more than $1 
billion per par. 

Most of these benefits will result from the 
decreased cast of payloads and from thelr 
reuse. but the Shu t tk  also offers significant 
savings In transportation as well. 

QUESlTOWS 

Now I would like to come bacb: to the ques- 
tbns I usually get asked: When will Amer- 
icans return to the Moon? 

When will we land men on Mars? 
When will we establish a Large Space Sta- 

tion in Earth orbit? 
MAN'S B ~ N  TO Ins MOON 

I t  is quite p d - b l e  that  the Russians will 
send men to the Moon for short stays during 
this decade, as we have already done in the 

Whether we will want to send men bach 
A P ~ O  progrsm. 

requires further study. I t  Is probably better 
to wxit until we are ready to begin estab- 
lishment oi manned sdentiflc bases for long 
term use, 116e our present bases ln the hnt- 
arctic. 

AS I 5cc i t  now. such bases on the Moon are 
not likely. even after 1991. unless they are 
built in iuternatlonal projects with the co- 
operation of the Soviet Union. the Unlted 
States. and perhaps even Europe. Such bases 
would be too expenslve for one country alone 

PROSPECTS MANNED MARS LANDING 

I think manned exploration of Mars will 
be undertaken after we have had experience 
with large Spaoe Stations in Earth orbit and 
with long stay8 in scientific bases on the 
Moon. Not that these steps a n  requked- 
rather they are logical next steps in an or- 
derly program. 

Like scientific bases on the Moon. manned 
expeditions to Mars will llkely be organized 
on an international basis. Even though such 
an undertalrlng Is technically feasible now 
and would receive enthusiastic support from 
a large portion of the world's populattorr. 
with all the other flnnaocfal problems cur- 
rently facing the developed countries i t  ia 
unlikely that any one of them wln foot the 
bill by itself-t least not in the next two 
decades. 
PROSPECTS FOB A LABCX MANNED ?S%%CE STATIOW 

Skylab has clearly shown the potential 
value of the Spsce Shuttle and the Spacelab 
module. which can serve as a small space 
station accommodating about four scientists 
for missions up to 30 days. 

But Skylab has also convtnced us that  we 
we will need Large Space Stations for long 
missions employing larger and more sophhti- 
cated instruments. 

But NASA simply wlll not have the f u n d s  
in this decade to develop both the Spnro 
Shuttle and a Large Space Station. Faced 
with that choice. we had to give priority to 
the Shuttle and the smaller Spacelab module. 

It is very likely that the Sovlet will develop 
3 SpflC8 Ststion. a d  they map have I t  iE 
orbit by the end of thls decade. How i t  will 
compare in size and versatility and produc- 
tivity wlth the manned Spacxlab module the 
Europeans are developing for use with the 
Space Shuttle remains to be seen 

CO9ldlUiOU 

We should not  be^ dismayed by the fact 
that  cost factors require international co- 
operation on such large undeztakings as sci- 
entl5c bases on the Moon and manned land- 
ings on Mars. W e  should velcome lt. 

I think such cooperation in an cscellent 
way of helping to assure that  we will en- 
the 21st century as a world at peace. 

Will such lorig-turn. large-sca.10 interna- 
tional venture6 in space be politloally feasible 
one or two decades from now? I very much 
hope so. No one can say wlth certainty. of 
coiuse. But I can point out thst we have 
taken two important steps in this general 
direction already: 

(1) The Scheduling of the ApollO/SoyuZ 
Test Project for 1975 and 

(2)  The agreement witb nLne European 
countries to develop the manned Spacelab 
module for use with the Space! Shuttle. 

And by 1991 I anticipate that it will be 
clear to all that  if it  is desired to proceed 
on the major space missions of the future. 
there is no altemattve to international co- 
operation-no alternative tha& ia both fea- 
sible and appropriste in a world at peace. 

It is. of course. diWcult to plan now for 
the future beyond 1991. Our Payload Model 
goes about a8 far a8 one can go. 

For the near future-for the next 18 
years-we do have well planned space pro- 
grams and possibiltties which we can atYord 
on a natlonal basis. whlch do encourage 
lnternatlonal cooperation ln space on a grow- 
Inp scale. and which are the logical next 

. 

lites-three inlernabtonsl, three domestic. to the Moon on short Apollo-type mlsSl0nS steps to explore and use space. - I 
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The many space achievenreuts we have 

lentntively planned for the next 18 years 
a i l 1  enrich our lives, advance our technology. 
and enhance our security. They Will be 
achievements that we as a pCOple can be 
\ cry  proud or. 

MISSING IN ACI’ION 
Mr.-%: Mr. President, the fate 

of all the 0 Americans listed as 

CONGRE & IONAL RECORD - SENA 

EIGN MINISTERS CONFERENCE 
IN MEXICO CITY 

om, as follows: 

Whereas: It was agreed tha t  a full account- ,*‘ 
ing would be made of those listed as dead and 
to return those being held prlsoner and that 
every sflort would be made to account for; 
those listed as mksing ln action, and, 

Whereas: Actual events since these agree- 
menta were signed has been that the UnJted 
States government agencies assigned to mske 
an accounting have come to a point of now 
only giving token lip service to their re- 
sponsibllttles, and. 
Whereas: The government of N&h Viet- 

nam has been reluctant 
toward making an accura 
In some lnstsnces displa 
hostlle action. Includlng 

I 

nd measures have 
search efforts and 
e listed as missing 

to a classlficati , which is con- 

I 
THE ENERGY CRI S 

Mr. FANNIN. Mr. President, t is time 
for this Congress to stop tryin to fool 
ourselves cerning the and solution the American to the energy \ peop con- 

The only realistic solution is to allow he 
prices for various fuels to seek their f i  e 
market levels which will produce max 
imum supply. 

The so-called windfall profits tax 
scheme and the irrational oil price roll- 
back plan were subterfuges that would 
plainly be counterproductive to solution 
of our problem. We need to increase sup- 
ply, not mutilate the production and 
supply system. 

The Journal of Commerce ran a very 
good editorial on Monday. It was cap- 
tioned, “An Expensive Illusion.” The oil 
price rollback scheme most certainly is 
“an exmnsive illusion.” 

along with the 

or battle and in fact sent to have this printed in the 
anwarpd in Interpfews while beine held WD- RECORD for the benefit of my colleagues 

servlcemen are known Mr. President’ ask unanimous 

_rr__--  - - - I 

tive. now therefore be it who are deeply concerned about t h i s  
R ~ S O Z W ~ ,  hy me merlcan Legion AUU- issue. 

iarp. Depaftment ai Idaho, in assembly a t  There being no objection, the edltodal 

w‘as ordered to be printed in the RECORD. 
as follows: AN ExrwSIVE 1 

well into th  
even more. 

newscasts. I 
I ty  on evenlng TV 
nougb. a t  leaat. to 

d last year. mostly in 

or lf other f o o d  prices were 
rolled beck. I t  was said, the 
istributors would continue to 
unctions, though a t  reduced 

because they had no option to 
. The comumer. tn the mean- 
be oven every bit of protection 

the government .sa6 bound to provide. 
The argwuenta advanced then were j u s t  

as msleadfy as bhhose presented so alrtly to- 
d a y  fu  another omtext. They are mislead- 
ing because teey a s u m e  that  t h e  avail- 
able 6uppty Is constant and eertaui IO re- 
mam so. 

li that bad been true with meat hst year, 
then It could be asm~ned to be equany true 
of crude oil and petroleum products this 
year. If all the meat that the American peo- 
ple wanted to buy was flowing freely through 
the markets then. and U all the 011 the na- 
tion can USefullY absorb were flowlng equally 
freely nom. then it wouldn‘t make much 
diHerence to the public as a whole whether 
the producers and middlemen were forced to 
make do w-It11 reduced profirs. evcli sharply 
reduced profits or perhaps no proflrs at ail. 

But that  was uot the u~se Lhen nor Is it 
the case now. The 6rst effect of the meat 
prlce freeze was too drive a lot of the quality 
cuts off the shelve of retailers. The Second. 
whlch seemed to come 86 a shock to a good 
part of the natlon. was M force wide cur- 
barks in cattle production. These cutbacks. 
made in varlous ways and for v a r ~ o u ~  rea- 
sons in different areas. threatened shortages 
that could not by any manner of nieans be 
considered as temporary. 

Nor was there anything secretire about 
them. Anybody who wanted to study the 
figures could find their meaning plainly 
stated: no matter how low the price, there 
was no longer going to be as much meat as 
there had been. 

Those who had taken the trouble to do 
thelr homework (and quite a number of 
congresmen apparently hadn’L) could see 
that with feedgrain prices rising raptdiy 
while a lid was being clamped 11ght1y 011 
retail prices. cattle raisers would only KO 
on raising cattle if the packers and middle- 
men accepted the entlre brunt of the 

ese warnings Kere belng 
ewspaper among others, 
ptimistic folk continued 
graveyard and to insist. 

tly wrong about using the powers 
government to protect the 

nst excessively high f o o d  

ued the price levels were 
e but the consumem were 

eeze. But t h l ~  was not to be. 

better cuts were not. llsts were. bu 
There were the usual m o r s  of hoardlng but 
not much disposltlon to face the truth. A 
good deal of meat that otherwise would have 
been on the shelves wasn’t there because 
I t  was no longer belng produced and 
dist.ributed. 



THE LIMITLESS HORIZONS OF SPACE 
Dr. James C. Fletcher, Administrator of the National Aero- 
nautics and Space Administration, recently presented a 
wide-ranging view of expected directions, scope and prog- 
ress in national and international space programs from now 
through the next 18 years - the practical limit for realistic 
planning. This issue of Aerospace Perspectives presents 
the major portion of his address before the National Space 
Club in Washington, D. C., in mid-February. -s 
_II 

As recently as two years or so ago we were still wrestling 
with various approaches to defining the Space Shuttle. And 
we were trying to work out something less costly and less 
uncertain than the so-called “Grand Tour” for exploring the 
Outer Planets. And we had no approved plans for the 
Inner Planets after Viking. 

Even two years ago, I was somewhat “iffy” in saying 
“When we get the Space Shuttle and the Outer Planets 
programs over the hump and into serious development we 
will have the assurance of challenging and rewarding pro- 
grams for tomorrow.” 

That situation, I am glad to report, has changed. 
We got the Space Shuttle over its last big hump within the 

President’s Budget for Fiscal Year 1975. We slipped a little 
as we approached the top, but we went over. 

We now have an agreement with the Office of Manage- 
ment and Budget that the first manned orbital flight of the 
Shuttle will be launched in the second quarter of 1979, 
without any more slips for budgetary reasons. 

We are now getting into intensive development of the 
Shuttle, with $800 million for Shuttle R&D in our FY 1975 
budget. We have to have a firm schedule from now on to 
manage the Shuttle effort efficiently and to coordinate the 
development of the advanced new payloads the Shuttle will 
launch and service. 

There is a great deal of hard work still to be done, but 
the Shuttle, we can say, is really over the hump. And the 
prospects for tomorrow in the nation’s space effort are much 
brighter for it. 

We are over the hump, too, in our planetary program. 
Mariner 9 did it for us by mapping Mars in great detail. 
Pioneer 10 did it with its outstanding technical performance, 
its safe voyage through the Asteroid Belt, and its fascinat- 
ing reports on Jupiter and its moons. 

Mariner 10 has performed well, despite some difficulties, 
on its sweep past Venus and on toward Mercury. 

In our planetary program we also have: 
0 Pioneer 11 enroute to Jupiter and possibly Saturn. 
0 Two Vikings scheduled to land on Mars in 1976 and, 

among other things, to search for life on this planet. 
0 Two Mariners to be launched to Jupiter and Saturn in 

1977. 
0 And-this is a new start in our FY 1975 budget- 

two Pioneer spacecraft to explore Venus in 1978, One 
of the Pioneer Venus spacecraft will send four probes 
into the Venus atmosphere at widely separated points. 
The other will make special studies of the Venus 
atmosphere from continuous orbit. 

Later this year NASA will launch the first of two Helios 
spacecraft developed by the Germans. They will orbit the 
Sun well inside the orbit of Mercury. They will not investi- 
gate the Sun itself, but what is happening in interplanetary 
space in this central region of the Solar System. 

Helios is an excellent example of the valuable contribu- 
tion other countries can make to the high priority mission 
of exploring throughout the Solar System. 

When I say we are over the hump in our planetary pro- 
gram, I mean we are no longer uncertain about the future. 
We now have challenging programs approved for this dec- 
ade, and we have a sound planning base and technology 
base for what we want to do in the 1980s. 

I think we have “earned” this feeling of confidence about 
the future for two main reasons. 

One: Current programs are producing results of great 
value to science-and results that will have . 
great practical value, too, like the new under- 
standing we are getting of Earth’s atmosphere 
and weather from our studies of the thin atmos- 
phere of Mars and the very heavy atmosphere of 
Venus. 

Two: We have clearly demonstrated, with Pioneer 10 
and other relatively small spacecraft, that we 
have the technology to explore all the planets in 
a meaningful way, and a methodical way, at rea- 
sonable cost. 

We are getting results, and we are holding down the 
costs. So I think we should and will get new assignments to 
explore throughout the Solar System during the remainder 
of this century. 

The 1973 NASA Payload Model 
Our confidence in the future has been well expressed by 

- and strengthened by - a detailed planning exercise 
we completed last October. 

The primary purpose of this exercise was to see what 



These globes of Mars were constructed over a period of more 
than seven months by a Jet Propulsion Laboratory scientific team 
that painstakingly assembled more than 1500 photographs sent to 
Earth by Mariner. In recognition, the International Astronomical 
Union has named the most prominent geographic feature of Mars 
Vales Marineris, or “Mariner Valley”-a great rift that is long 
enough to stretch across the United States and that appears to be 
five miles deep in places. 

payloads we could develop and fly on the Space Shuttle in 
the 12 years from 1980 to 1991, with an annual budget at 
about the level we have today. 

The results of the exercise are summed up in a docu- 
ment called the “1973 NASA Payload Model” which repre- 
sents one version of what could be done in the 1980s. But 
I think it also gives a very useful indication of what we can 
realistically expect to be doing between now and 1991. 

It is quite precise. It not only tells when we will launch a 
given payload, and what its purpose is. It also indicates 
what it will weigh, what its dimensions are, and at what 
heights it will orbit. This kind of precision is needed to 
assist in formulating the requirements for the Shuttle, Tug, 
and Spacelab. This precision also shows how various pay- 
loads can be combined on one Shuttle flight to reduce 
launch costs. 

So our latest “Payload Model” is precise, long-range, 
realistic in budget terms, and available. 

It identifies a grand total of 810 payloads to be sent into 
space in the period from late 1973 through 1991. Of these, 
60 percent will be automated, and 40 percent will be what 
we call sortie payloads - that is, they will be flown in the 
manned Spacelab module being developed by nine Euro- 
pean countries. 

So we have these two categories of payloads - auto- 
mated and sortie. You could translate that into current 
terms as “unmanned” and “manned,” but the terms 
“manned” and “unmanned” will be out of date in the 
Shuttle era. When the Shuttle is available, even the auto- 
mated payloads will be launched to Earth orbit, serviced, 
and in some cases retrieved and returned to Earth by the 
Shuttle crews. 

The grand total of 810 payloads includes non-NASA pay- 
loads for other government agencies, foreign agencies, and 
private industry. But Department of Defense payloads are 
not included. 

The numbers are impressive, but much more significant 
is what each payload can do and what new capabilities it 
will create for exploring and using space. Some of the 
automated payloads the Shuttle takes to orbit will be very 
large and very sophisticated, like the Large Space Tele- 
scope which will weigh about 11 tons and carry a mirror 
120 inches in diameter. 

To see the shape of the future in space, let’s take a look 
at some of these payloads, starting with the planetary 
missions. 

Outer Planets - Tentative Plans 

Our last approved missions to the Outer Planets will be 
the Mariner flights to Jupiter and Saturn launched in 1977. 

After that, according to tentative plans in the “Payload 
Model,” we may launch as many as 10 Mariner or Pioneer 
spacecraft to the Outer Planets in the 1980s, including fly- 
bys of Uranus and Neptune, probes into the atmosphere of 
Jupiter, Uranus, and Saturn, and orbiters around Jupiter 
and Saturn. 

And in 1990 and 1991 we might send two very heavy pay- 
loads weighing 21,000 pounds each to orbit one of Jupiter’s 
moons at an altitude of only 55 miles, and land an instru- 
ment package, including a TV camera, on this Jovian moon. 

Most of the weight of these payloads will be accounted 
for by a nuclear electric propulsion stage, which will be 
needed to put the spacecraft in orbit around the moon of 
Jupiter. The descent to orbit will follow a spiral pattern. 

inner Planets - Tentative Plans 
Here are our tentative plans for the Inner Planets: 
By 1983 we may send two spacecraft to orbit Venus at a 

low altitude of 270 miles and map the surface by radar. By 
1985 we may send two spacecraft to float in the Venus 
atmosphere at various levels, and by 1989 we may send a 
Large Lander to Venus and take TV cameras and other 
instruments to the surface, 

We may return to Mercury in 1987 with two spacecraft 
which would orbit this Sun-scorched planet. One space- 
craft would be in a circular orbit at 270 miles altitude, and 
the other would be in an elliptical orbit coming within 110 
miles of the surface. 

Tentative Mars Missions 
We have no approved Mars missions beyond the Viking 

landings in 1976. But according to the “Payload Model” we 
may launch another Viking to Mars in 1979, two new space- 
craft to bring back surface samples from Mars in 1984, and 
two similar spacecraft to bring back samples from the two 
moons of Mars, Phobos and Deimos, in 1990 and 1991. 

Tentative Plans for Automated Moon Missions 

automated spacecraft back to the Moon. 

spacecraft to the Moon between 1979 and 1991. 

We have no approved plans to send either manned or 

However, we are considering sending eight automated 

These missions include: 
A Lunar Polar Orbiter in 1979; 
Two other Lunar Orbiters in the 1980s; 

0 Two Lunar Rovers in the 1980s which would travel as 
far as 60 miles during a year on the Moon; 
A so-called Lunar Halo Satellite which would assure 
communications with the hidden side of the Moon; 
And finally, in 1990 and 1991, two Lunar Rovers which 
could return samples to Earth from any point on the 



Shuttle orbiter, with manipulator arms extended, prepares to recover orbiting satellite. Shuttle 
system can retrieve payloads in orbit for repair or maintenance in space or for return to Earth. 

Moon. To date, no samples have been returned from 
the hidden side of the Moon. 

Tentative Plans to Visit Comets 

Comet Kohoutek has been a very valuable source of in- 
formation to astronomers. 

It appears to have come from outside the Solar System, 
from interstellar space. And it does appear to contain 
water molecules and organic molecules that could be pre- 
cursors of life forms. 

Kohoutek is now travelling in an orbit that will return it to 
the inner Solar System in about 75,000 years. 

However, there are some comets, called short-period 
comets, which come around the Sun on schedule every few 
years. These are the ones we plan to explore. 

For example, in 1979 a spacecraft weighing about 4,500 
pounds could be sent to make a slow fly-by of the Comet 
Encke, coming within 3,000 miles of the comet’s nucleus. 

Comet Encke comes back around the Sun every 3 years, 
so that we can make a series of close-up investigations of 
increasing difficulty. 

After the fly-by mission, a rendezvous mission will be 
considered. It would permit the spacecraft to enter the 
inner coma of Comet Encke and travel along with it. (The 
coma, of course, is the nebulous mass which surrounds 
the nucleus of the comet.) After the spacecraft has made 
a close-up study of the nucleus, a landing on the nucleus 
might be attempted. 

The missions to Comet Encke are doubly important. They 
will yield valuable information, and they will help us pre- 
pare for the opportunity to make a fly-by close to the best 
known comet of them all, Halley’s Comet, in 1985. 

Halley’s Comet comes back around the Sun about every 
75 years. Each of its appearances has been recorded since 
the year 240 B.C. When it returns in 1985 we will have our 
first opportunity to examine it with a full complement of 
modern instruments on the ground and in space. 

It is proposed to fly the Halley spacecraft within about 
5,000 miles of the comet’s nucleus. 

Tentative Plans to Visit Asteroids 
Asteroids may be just as important to visit as planets and 

comets. Scientists believe asteroids can tell us a great deal 
about how the Solar System was formed and how life 
began here. 

According to the “Payload Model” we could send two 
automated spacecraft to visit large asteroids in 1986. They 
could send back TV pictures and other data from very 
close range-from distances measured in feet rather than 
miles. 

I assume that some day we will want to send scientists 
to land on asteroids. Such landings would be relatively 
easy to make because the gravity forces to be overcome 
on landing and take-off would not be great, But such land- 
ings are not in our tentative schedule for the next two 
decades. 

Planetary exploration takes patience. It cannot all be 
done in one big push like the Apollo program. We have to 
move step by step, decade by decade, in many different 
directions. But even so, a great deal will be learned, and 
many exciting voyages made, by the time we are ready 
for manned missions to the planets. 

Now let us look at payloads in Earth orbit in the 1980s 
and 1990s. 

Payloads in Earth Orbit 
Earth orbit: that is where most of the action will be in the 

Shuttle era, not out in the Solar System. 
Of the 810 payloads in our “planning model,” only 57 are 

destined for the Moon or planets and 753 for Earth orbit. 
That’s a ratio of 14 to 1 in favor of Earth orbit. 
Put another way, in the 12 years beginning with 1980, we 

will average three payloads per year to the Moon and 
planets and 57 to Earth orbit. 

That’s a ratio of 19 to 1 in favor of Earth orbit during 
the Shuttle era. 

Many of our spacecraft in Earth orbit during the Shuttle 
era will be much more advanced and much more produc- 
tive operational versions of the experimental scientific and 



applications spacecraft we are flying in this decade. 
On the science side, there will be the Large Space Tele- 

scopes, High Energy Astronomical Observatories, Large 
Solar Observatories, Large Radio Astronomy Observatories, 
and very sophisticated focusing X-Ray Telescopes. 

These large spacecraft, weighing up to 12 tons or more, 
will be unmanned but will be visited regularly by Space 
Shuttle crews and brought back to Earth for refurbishing 
from time to time. With these prospects for long term use, 
we can build excellent spacecraft for a modest investment. 

With these observatories in action, we will make un- 
precedented gains in understanding the Universe and its 
energy sources in the 1980s and 1990s. 

In the applications field we are considering large Earth 
Observatory Satellites weighing 3% tons which will be in 
the Sun synchronous polar orbit now used by ERTS-1. 
These Observatories will use advanced remote sensing 
techniques to monitor environmental quality, observe the 
weather and the oceans, survey Earth resources, and facili- 
tate land use planning. 

In other words, we think of the Earth Observatory Satel- 
lites as a modular spacecraft-or bus-that could carry 
different groups of instruments to cover a wide variety of 
Earth observations for many different users. 

The advanced remote sensing techniques for the large 
Earth Observatories have been, and are being, tested out 

A slow fly-by of the Comet Encke in 1979 is being considered as 
the first mission for the proposed Solar Electric Propulsion Stage 
(SEPS). The missions to Comet Encke will not only provide valu- 
able information, it will help to prepare for a fly-by close to 
Halley’s Comet in 1985. 

on Skylab, ERTS-1, and other current programs. 
We are tentatively planning to begin launching these 

large operational Earth observatories in 1978. Goddard 
Space Flight Center has asked for proposals to study its 
design. Two or more companies will be selected to conduct 
the studies. 

We also plan to have operational Earth Observatories at 
synchronous orbit, beginning in 1981. The forerunners of 
these spacecraft are the two Synchronous Meteorological 
Satellites we plan to orbit this year. One significant differ- 
ence is that the spacecraft we will orbit this year weigh 
550 pounds but those planned for the Shuttle era weigh 
5,000. 

Another figure that indicates the direction we are head- 
ing concerns communications and navigation satellites. 

NASA has only two planned at present: the Applications 
Technology Satellite (ATS-F) which will be launched this 
year and the Cooperative Applications Satellite which we 
are working on with Canada and which will be launched 
next year. 

The “Payload Model,” however, lists 120 communications 
or navigation satellites to be orbited by NASA for other 
agencies or private industry (not including the Department 
of Defense) through 1991, Forty-three of these are for com- 
mercial communications within the United States. I would 
guess this number will climb, but that is the present projec- 
tion, and it is impressive, especially when you remember 
these satellites must be sent to synchronous orbit. 

The trend for other agencies and other governments to 
use space is already clear. 

Of the 25 payloads scheduled for launch by NASA this 
year, only eight are NASA payloads; three result from in- 
ternational cooperative efforts in which NASA is a partner; 
and 14 are being launched for others on a reimbursable 
basis. 

Seven of the reimbursable launches involve commercial 
communications satellites-three international, three do- 
mestic, and one maritime communications satellite. 

I cite these figures to show that intensive use of space 
by others is beginning, and NASA welcomes this trend. 

Of the three hundred or so sortie payloads-those flown 
in the manned Spacelab module-most will be NASA pay- 
loads. 

They include substantial numbers in: 
Astronomy 
Physics 
Earth Observations 
Space Processing 
Earth and Ocean Physics 
Communication and Navigation 
Life Science 
Space Technology. 

Of the non-NASA payloads, 10 are expected to be flown 
for private industry in the space processing field, begin- 
ning in 1985. 

About 10 percent of the sortie payloads are expected to 
be foreign, but that’s tentative, of course. 

Shuttle Impact on Environment 
One question naturally arises when we consider the large 

number of missions contemplated in our “Payload Model,” 
coupled with a rapidly increasing number from the Soviet 
Union (which made three times as many launches as we 
did in 1973): 

What will be the impact of all these launches on the 
global environment? 

We have had this under careful study since the earliest 
consideration of the Shuttle and we expect it to have very 
little effect, and no harmful effect, on the environment. 



Artist’s conception shows a cutaway of 
the Large Space Telescope’s secondary 
mirror. Scheduled to be launched and 
serviced by the Space Shuttle in the 
1980s, LST is a multi-purpose optical 
telescope which will support a broad 
range of investigations at the forefront 
of astronomy. 

The Sortie Lab is a simple pressurized 
laboratory module carried in the Space 
Shuttle cargo bay. It will allow space 
experimenters to participate directly in 
missions ranging from seven to thirty 
days. 

The environmental impact statement that we filed two 
years ago discussed such things as Shuttle noise and sonic 
boom, and the influence of the rocket exhaust upon the 
atmosphere. We pointed out in that statement that the 
major constituents of the solid rocket booster exhaust will 
be water vapor, carbon dioxide, hydrogen chloride, and 
aluminum oxide, and we analyzed the anticipated effects on 
the troposphere and stratosphere, showing them to be 
negligible. 

Since the filing of the environmental impact statement, 
our continuing studies have shown that the hydrogen 
chloride in the booster exhaust may give rise to free 
chlorine in the stratosphere, which laboratory experiments 
indicate might catalyze the destruction of some strato- 
spheric ozone. There are, however, no data to show that 
this actually happens, and it is an extremely complicated 
question that we will continue to study. We fully expect that 
this will not turn out to be a problem, but should the effects 
turn out to be unacceptable, there are alternative propel- 
lants that we can use in the rocket booster, and we will do 
so. 

Benefits of Shuttle Use 
I have one final point I would like to make about the 

“1973 NASA Payload Model.” 
We have used it as the basis for a current study to com- 

pare the benefits offered by the Shuttle over present day 
or improved expendable launch vehicles. 

We have found that the benefits made possible by Shuttle 
use in the 12 years from 1980 through 1991 will average 
more than $1 billion per year. 

Most of these benefits will result from the decreased cost 
of payloads and from their reuse, but the Shuttle also offers 
significant savings in transportation as well. 

Questions 

get asked : 
Now I would like to come back to the questions I usually 

When will Americans return to the Moon? 
When will we land men on Mars? 
When will we establish a Large Space Station in 
Earth orbit? 



Man’s Return to the Moon 

It is quite possible that the Russians will send men to 
the Moon for short stays during this decade, as we have al- 
ready done in the Apollo program. 

Whether we will want to send men back to the Moon on 
short Apollo-type missions requires further study. It is 
probably better to wait until we are ready to begin estab- 
lishment of manned scientific bases for long term use, like 
our present bases in the Antarctic. 

As I see it now, such bases on the Moon are not likely, 
even after 1991, unless they are built in international proj- 
ects with the cooperation of the Soviet Union, the United 
States, and perhaps even Europe. Such bases would be too 
expensive for one country alone. 

Prospects for Manned Mars Landing 

I think manned exploration of Mars will be undertaken 
after we have had experience with large Space Stations in 
Earth orbit and with long stays in scientific bases on the 
Moon. Not that these steps are required-rather they are 
logical next steps in an orderly progam. 

Like scientific bases on the Moon, manned expeditions 
to Mars will likely be organized on an international basis. 
Even though such an undertaking is technically feasible 
now and would receive enthusiastic support from a large 
portion of the world’s population, with all the other financial 
problems currently facing the developed countries it is 
unlikely that any one of them will foot the bill by itself- 
at least not in the next two decades. 

Prospects for a Large Manned Space Station 
Skylab has clearly shown the potential value of the Space 

Shuttle and the Spacelab module, which can serve as a 
small space station accommodating about four scientists 
for missions up to 30 days. 

But Skylab has also convinced us that we will need 
Large Space Stations for long missions employing larger 
and more sophisticated instruments. 

But NASA simply will not have the funds in this decade to 
develop both the Space Shuttle and a Large Space Station. 
Faced with that choice, we had to give priority to the 

Shuttle and the smaller Spacelab module. 
It is very likely that the Soviet Union will develop a space 

station, and they may have it in orbit by the end of this 
decade. How it will compare in size and versatility and pro- 
ductivity with the manned Spacelab module the Europeans 
are developing for use with the Space Shuttle remains to 
be seen. 

Conclusion 
We should not be dismayed by the fact that cost factors 

require international cooperation on such large undertak- 
ings as scientific bases on the Moon and manned landings 
on Mars. We should welcome it. 

I think such cooperation is an excellent way of helping to 
assure that we will enter the 21st century as a world at 
peace. 

Will such long-term, large-scale international ventures in 
space be politically feasible one or two decades from now? 
I very much hope so. No one can say with certainty, of 
course. But I can point out that we have taken two im- 
portant steps in this general direction already: 

The scheduling of the Apollo/Soyuz Test Project for 
1975. 
The agreement with nine European countries to de- 
velop the manned Spacelab module for use with the 
Space Shuttle. 

And by 1991 I anticipate that it will be clear to all that if 
it is desired to proceed on the major space missions of the 
future, there is no alternative to international cooperation- 
no alternative that is both feasible and appropriate in a 
world at peace. 

It is, of course, difficult to plan now for the future beyond 
1991. Our “Payload Model” goes about as far as one can go. 

For the near future-for the next 18 years-we do have 
well planned space programs and possibilities which we 
can afford on a national basis, which do encourage inter- 
national cooperation in space on a growing scale, and 
which are the logical next steps to explore and use space. 

The many space achievements we have tentatively 
planned for the next 18 years will enrich our lives, advance 
our technology, and enhance our security. They will be 
achievements that we as a people can be very proud of. 




